the ligand can be applied to the preparation of derivatives containing an additional functional group which can be used as a bridge to connect two or more different metal centers to produce symmetrical and unsymmetrical metal complexes 11 .In addition, much work has been devoted to the bridged bi-and poly-nuclear ruthenium complexes particularly in their mixed valence states 10 . The short-bridging ligands such as pyrazine, tert-butylmalonitrile, dinitrogen, cyanogen or 4,4'-dithiodipyridine provide often a strong enough coupling between rutheniumamine centers to allow complete electronic delocalization in the mixed -valence (MV) state 10 .
Polynuclear complexes of ruthenium(II)are valuable sensitizers for the conversion of light into chemical or electrical energy as they are efficient MLCT chromophores in which the absorption maximum can be tuned to almost any wavelength of the visible spectrum 10 . In order to ensure a potentially good charge separation from the excited state in a donorchromophore-acceptor triad, it is good to aim at linear, rigid assembly 12 .
Herein, we report the synthesis and characterization of the Ru(phen) 2 Cl 2 .2H 2 O and Ru(bipy) 2 Cl 2 .2H 2 O with the condensate of diacetyldihydrazone with 2-acetylpyridine and the semi-empirical study of the complexes investigated.
EXPERIMENTAL

Materials and Method Reagents
Reagent grade RuCl 3 .3H 2 O, 1,10-phenanthroline, LiCl, DMF, diethyl ether, 2,2'-bipyridyl, diacetyl, hydrazine hydrate, glacial acetic acid, 2-acetylpyridine, NaClO 4 were purchased from the British Drug House Chemicals Ltd (BDH)and Aldrich Chemicals Co., and were used without further purification.
Preparation of the DDACP
0.456g(1mmole) diacetydihydrazone 13 was transferred into 100mL round-bottom flask, 20mL methanol and 0.90mL 2-acetylpyridine added. The mixture stirred with calcium chloride guard-tube fixed to the flask. The bright-yellow solution obtained was stirred for 4hrs, after which the solution was left overnight. The yellow compounds obtained was filtered by suction and dried in the air (0.620g, 48%). 
Reaction of Ru
Physical measurements
Microanalyses were performed by a Perkin-Elmer 2400II CHNS analyzer. UV/Vis spectra were recorded on a Perkin-Elmer Lambda 950 spectrophotometer, FTIR spectra(KBr) on a Shimadzu FTIR-8400S spectrometer and ESI Mass spectra on a Waters Qtof Micro YA263 Spectrometer. Molar conductances were measured by a syntronics (India) conductivity meter (model 306) in acetonitrile and 300MHz NMR spectra on a Bruker DPX300 Spectrometer in deuterated dimethylsulphoxide (DMSO-d 6 ).
RESULTS AND DISCUSSION
The complexes were obtained by refluxing the Ru(phen) 2 2+ . The microanalyses data for these complexes gave satisfactory results. The colours of the compounds were consistent with those of similar systems 9, 16 . The infrared spectra of the complexes revealed the -C=N stretching frequencies at 1601cm -1 and 1600cm -1 respectively for the 1,10- . The aromatic -C-H of both complexes appeared at 3063cm 
Computational methods
Quantum chemical methods (Semiempirical, PM3) was used for the optimization of the complex geometries. Heat of formation, binding energy for the two mixed-ligand binuclear Ru II complexes were also calculated using PM3 as implemented in Spartan' 06 computational software package. It has been reported that geometrical parameters from PM3 calculation for transition metal complexes are more accurate than that of ab initio methods 19 , however, HF/3-21G* was used to calculate the stabilization energy for the two binuclear Ru(II) complexes.The average Ru1-N (Ru2-N) bond distance are 2.061 (2.068) and 2.061Å (2.063Å) for [Ru 2 (bipy) 4 (2) where X = 1,10-phenanthroline or 2,2'-bipyridine and L = DDACP and E = energy of each species.
The calculated binding energy and stabilization energy as presented in Table 2 4+ may be attributed to the availability of more π-electrons on phenanthroline moiety of the compound.
CONCLUSION
The formation of the bridged mixedligand dimeric complexes was supported by the microanalyses, fragmentation pattern in the mass spectra, and the conductivity measurements. The 1 HNMR and infrared spectra in conjunction with other analytical data all lends credence to the formation of the compounds.
Furthermore, the quantum chemical methods (Semi-empirical, PM3) used for the optimization of the complex geometries have the HOMO map localized on 1,10-phenanthroline and 2,2'-bipyridine and LUMO is mainly on (1-pyridin-2-yl-ethylidene)-hydrazine subunit of DDACP for the two complexes. The binding and stabilization energies calculated for the two mixed-ligand dinuclear Ru II complexes revealed that [Ru 2 (phen) 4 
L]
4+ ion is more stable thermodynamically.
